Abstract: Porous metals and metallic foams are composite materials in which one phase is gaseous and another phase is solid metal. The mechanical behavior of these materials depends mainly on the mechanical properties of the solid metallic phase, the structural configuration of the solid and the density of the composite ρc, relative to the density of the solid phase ρs. The primary distinction between a porous metal and metallic foam is the relative density, metal gas composites with a relative density (ρc/ρs) above 0.3 are generally considered porous materials, while those with a relative density below 0.3 are generally considered to be metallic foams or honey combs. Another distinction between the two is in the interaction between adjacent voids in the structure. Porous metals and metallic foams can have open cells, with completely interconnected voids, or closed cells, with each void being isolated by a solid film. This review outlines the process parameters and foaming agents used in manufacturing methods of Aluminium metallic foams and discusses benefits and concerns associated with their uses. Many research works have been done on this particular topic and various technologies have been proposed and applied at experimental and field levels.
INTRODUCTION
Metal foam is a cellular solid, like wood, coral bone and bread but with the cells made out of metal. Usually the metal is an aluminium alloy, but it can also be made of other metals like steel, nickel, titanium and gold etc. [1] . They have enormous potential for applications where light weight combined with high stiffness is required [2] . Among cellular materials, aluminium foams are the most commonly produced material which provides a unique combination of properties such as very low density, high energy absorption under static and dynamic compressions, blast amelioration, sound absorption and flame resistance [3] . Because of the strong demand of the transport industry for lower operating costs, higher payloads, improved environmental compatibility, increased passenger safety and comfort, aluminium foams have become more and more important during the last few years [4] . Aluminium foams produced by the powder metallurgy (P/M) route have a high potential for use in weight-sensitive construction parts [5] . The primary driver for the use of aluminum P/M is the unique properties of aluminum coupled with the ability to produce complex net or near net shaped parts which can reduce or eliminate the operational and capital costs associated with intricate machining operations. Many research works are being carried out to produce metallic foams [6] . This review describes the process parameters and foaming agents used in manufacturing of aluminium metallic foams with respect to engineering field. A small message the authors wants to deliver through this study is that the unique structure with interconnected porosity of Aluminium metallic foams led to create a good perfect uniform energy absorption at deformation material. Aluminum foams have remarkable physical properties and create a lot of application possibilities.Enthusiasm in this field arises because of the unique properties of the material and also due to its perfectly well-defined compression strength and high gas permeability. Aluminum foams predicted to be beneficial in future technology.
Foaming agents and manufacturing process parameters.
Twin-screw Rheomixer with closely intermeshing, self-wiping and co-rotating was used in [10]. :2277 -1581 Volume No.4 Issue No.10, pp: 505-510 01 Nov.2015 Gaseous elements can be mixed in Al melts at a high temperature and decompose into gas bubbles during solidification, but the solubility of gas in Al melts is too low to form Al foams. In order to produce Al foams, a large amount of gas has to be introduced into the Al melt. It is also very important to keep the gas bubbles stable in the melt. The behaviour of gas/Al system is quite similar to immiscible systems, such as Zn-Pb, Ga-Pb and Al-Pb, which have been successfully mixed together using the rheomixer [7] [8] [9] . . Stainless steel was used as mold. Compacting pressure is 100Mpa, and the container is heated to 420 0 C for hot extrusion. The effect of gravity is significant when a large step exists at the connection between mold inlet and the die outlet, and friction is dominant in the cases where the foam is mold in a narrow space. Volume ratios of the foams were examined by filling foams in three different molds with different shapes. The influence of gravity and friction on the molding of the foam was found.
Low cost sintering dissolution process (SDP) for manufacturing open cell Al foam and obtained net shape controlled pore morphology of density 0.15-0.5g/cm 3 .SDP is most suitable for manufacturing Al-foams with relative densities between 0.15-0.5 g/cm 3 . The relative foam density can be controlled with reasonable accuracy by mixing Al and NaCl powders at specified weight ratio. It is difficult to obtain foam density below 0.15 g/cm 3 by SDP [15] . The foam has a homogeneous structure with open pores and pore size in the range of 300-1000µm. Sintering temperatures lower than 640 0 C resulted in poor or no bonding between Al particles. Sintering time shorter than 120 min were not efficient to ensure good bonding and longer than 360 min may lead to oxidation of the Al matrix. The optimum sintering temperature and time was found that is 680 0 C at 10 min. N. Michailidis et al [17] produced Al foam by using crystalline raw sugar cane, as a novel leachable pattern by dissolution and powder sintering process and obtained 40-70% porosities. Optimum pressures and sintering temperatures were 250-300Mpa and 680-750 0 C, in low vacuum furnace (P=0.01Mpa). Holding time was 3hrs. Heat applied to specimens was 20 0 C/min. It was observed that at high compaction pressures (600Mpa) cracks were introduced, sometimes led to complete collapse of the foam network. 40-70% of sugarcane particles were varied. It was stated that higher contents of raw sugar particles lead to an absence of continuous network of Al. It was stated that compact consisting of 65vol % raw sugar and 35% Al powder showed a behavior similar to that of pure cane particles which are harder than the Al powder, and also raw cane sugar particles did not affect the green density of the compacts and is strongly affected by compaction pressure and raw cane sugar/Al ratio in the compact. It was found that the density of the green product increased almost linearly with increasing compaction pressure of raw cane A. Yavuz et al [19] investigated the effect of the dissolving agent morphology on the production of the Al foams by SDP (sintering and dissolution process). The effect of two different foaming agents (NaCl and Na 2 CO 3 ) was studied. It was found that tabular shaped Na 2 CO 3 resulted in much faster and vigorous dissolution rate than the NaCl. It was found that NaCl and Na 2 CO 3 together improved the dissolution step in SDP process. The usage of Na 2 CO 3 was better alternative to increase the interconnectivity of the pores. The two important problems will occur, firstly when Na 2 CO 3 was used alone in the sample a mixing problem will encounter due to the long tabular shape of Na 2 CO 3 because Al and Na 2 CO 3 are very different. Secondly, after dissolution process loss in sample weight will be observed. The optimized dissolution yield occur when two salt types used together with equal weight, the shape and dissolution problems can also optimized when compared to using Na 2 CO 3 alone. Long tabular shape Na 2 CO 3 usage alone in production of metallic foams by SDP process is not useful. Such a production approach results in problems during mixing, pressing and dissolution stage. It was observed that, Na 2 CO 3 with NaCl in certain amounts solved novel problems in SDP process, improved the dissolution yields and speed up the process. ISSN :2277 -1581 01 Nov.2015 [20]
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In [21] By melt-based route using ZrH 2 as a foaming agent CCAF (Closed cell Aluminium foams) were manufactured, obtained porosity of 65%-68% and found uniform pore structure by addition of 1% ZrH 2 and 2.5% ca. Pure Al were melted in a crucible at 1123K and1.5% to3% pure calcium was added as a thickening agent. After reaching the critical viscosity value the foaming agent ranging 0.6% to1.4% mass fraction is added to melt. 
Conclusions:
According to literature aluminium foams are isotropic porous materials with several unusually properties that make them especially suited for some applications.  They are incombustible, non-toxic and 100% recyclable. Due to their cellular structure, foams behave differently in testing when compared to conventional metal.  Metallic foams are structures having a unique distribution of metal into cells filled with gas, which offers an unusual combination of various properties that cannot be achieved with bulk conventional materials.  Properties of aluminium foams are mainly influenced by apparent density of the foam, and also depend on the shape, size and uniformity of the pore distribution inside the matrix.  Powder metallurgical route is the best method for producing good quality foams with relative densities as low as 10%.  Even though different manufacturing techniques of aluminum metallic foams were discussed and many patents filed on this, but commercial production was not in full-fledged scale, the main reasons behind lagging is the difficulty of manufacturability in mass scale and complications in characterization and low cost of production.
